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Introduction

I
n high-income countries, a majority of the burden of mental illness arises from depression, anxiety and alcohol use disorders which are the most prevalent mental disorders among working-age people. 1 These disorders are more common among socio-economically disadvantaged individuals, 2 although the magnitude of the associations has varied across studies. [3] [4] [5] [6] Poverty and low income have been associated with 12-month and lifetime psychiatric disorders in studies conducted in the USA 7, 8 and in Europe. [9] [10] [11] In a majority of studies, socio-economic position (SEP) has been examined with one indicator at a time, such as education or income. 5, 12, 13 However, people with low income are likely to have poor educational qualifications and low occupational status 13 rendering it possible that the adverse mental health effects of low income are due to disadvantages in other indicators of SEP.
Relatively little attention has been paid to the differing contributions of various aspects of SEP on mental health. 5, 12 Education and income have been the most commonly used indicators of SEP whereas occupational position has been measured less frequently.
14 Examination of several SEP components at the same time would enhance our knowledge of those aspects of SEP that are crucial for mental health. This knowledge, in turn, can help in focusing mental health policy to the groups most in need. Policy implications depend on the direction of causality: If low SEP causes mental health problems, actions to reduce SEP differences would be efficient. However, if low SEP is the consequence of downward drift due to poor mental health, then policy should shift more on mental health prevention.
The present study examined socio-economic patterning of mental health problems in Finland, which is a country with considerable improvements in public health during the latter part of the 20 th century. Overall improvement in health is suggested to be due to rapid increase in population's educational level, better working conditions and development of an extensive social security system. Although the prevalence of mental disorders has remained stable during the past 20 years, socio-economic health differences in Finland have increased and are larger than in many European countries. 15 Mental disorders are currently the number one cause for early retirement from the workforce, posing a more serious threat to working life than any other disease group. 15 We used the World Health Organization standard diagnostic interview method to assess depressive, anxiety and alcohol use disorders and their comorbidity in a nationally representative sample of working-aged Finns. We used low educational level, low income (below the national poverty limit) and manual occupational class as indicators of low SEP. We examined (i) whether the individual SEP components are associated with mental disorder, and (ii) whether the SEP components have independent associations with mental disorders after the interrelations between the SEP components are taken into account.
Methods
Sample
The Health 2000 Study is an epidemiologic health study that took place during 2000-01 in Finland and that is representative of the Finnish mainland population aged 30 years or over (n = 8028), described in detail elsewhere. 16 The respondents received an information leaflet and gave their written informed consent. The Health 2000 Study was approved by the Ethics Committee for Epidemiology and Public Health in the Hospital District of Helsinki and Uusimaa in Finland and the study has been performed in accordance with the ethical standards of the Declaration of Helsinki.
This study focused on the working-aged population (30-64 years old, n = 5871) in the Health 2000 study. To form a sample with full data on all SEP indicators (education, income, occupation) we selected participants who were currently working or who had been working during the past 12 months. Participants who had not been working during the past 12 months were excluded from the study. The final analytic sample included 4651 participants (78% of the base sample), for whom occupational position was based on current position (for those currently working, n = 3355) or on the most recent position (for those not currently working but having worked during the past 12 months, n = 1206). The 1206 participants not currently working formed the group of 'social benefit recipients'. Social benefits were based on studentship (n = 64), retirement (n = 590), unemployment (n = 411), caring for family/maternity (n = 116) and other not specified (n = 25). Previous attrition analyses have shown that those who did not attend the psychiatric interview had higher level of depressive symptoms, were more often male, lived alone, and were unemployed or economically inactive than those who attended.
16,17
Classification of mental disorders
Common mental disorders included depressive disorder, anxiety disorders, and alcohol use disorder from the DSM-IV index of psychiatric disorders, based on their high prevalence in the general population. 18 'Depressive disorder' was defined as having major depressive disorder or dysthymic disorder from the DSM-IV Mood Disorder category. The DSM-IV Mood Disorder-category additionally comprises cyclothymic disorder and bipolar disorder but these were left out because of their much lower prevalence (<1%), different nature of the disorder (including manic episodes and high heritability) and less distinct socio-economic profiles. 19 'Anxiety disorder' was categorized according to the Anxiety Disorders group including panic disorder, agoraphobia, generalized anxiety disorder, social phobia and phobia not otherwise specified. 'Alcohol use disorder' was defined by the DSM-IV group of Substance Related Disorders which has two categories: dependence and abuse. Other substance use than alcohol (e.g. drugs or medications) was not considered in this study. In addition, three types of comorbidity variables were used: 16 'comorbid disorder' referred to co-occurrence of any two mental disorders in the same individual; 'comorbid depressive and anxiety disorder' included the presence of depressive and anxiety disorder and 'comorbid alcohol use disorder' included the presence of alcohol disorder alongside with depressive or anxiety disorder. We diagnosed 12-month prevalences of these disorders with a computerized Finnish translation of the Composite International Diagnostic Interview (M-CIDI) developed by the World Health Organization. 20 Interviews were conducted by non-psychiatric health-care professionals who were trained by WHO authorized trainers.
SEP and demographics
SEP was based on participants' self-report. 'Occupational position' was categorized as non-manual, manual and self-employed. 'Income' was defined as high or low, according to the Organisation for Economic Co-operation and Development (OECD) definition of relative poverty as < 50% of the national median (annual earning below 7570E). We calculated household net income per consumption unit by dividing the household income by the number of consumption units. The number of consumption units was calculated according to the OECD directive as follows: the first adult was weighed by 1 and each following adult by 0.7. Each child in the household was weighted by 0.5. 'Educational level' was classified into high (having completed any secondary education after comprehensive school) and low (lack of secondary education after comprehensive school). The covariates were gender, age, marital status and presence of limiting long-standing illness. 'Reception of benefit' was a dichotomous variable categorized as recipients (due to unemployment, maternity, retirement, studentship or other social cause) and non-recipients.
Statistical analyses
The data were analysed using SAS 9.1 survey procedures and SUDAAN 9 software, which takes into account the clustering of a stratified sample. As no statistically significant gender interactions were found (P-values ranged between 0.079 and 0.865), we ran the analyses in the entire sample. We used logistic regression analyses to examine the separate associations of each indicator of SEP with depressive disorder, anxiety disorder, alcohol use disorder, and each comorbidity type. To compare the relative contribution of the SEP indicators, we ran a stepwise multivariate model. The first step included all SEP indicators simultaneously as predictors alongside with age, gender and marital status. In the second step, the variable 'reception of benefit' (no/yes) was added as a predictor in order to examine whether receiving social benefit would have any explanatory effect on the SEP-mental disorder associations.
Results
Characteristics of the male and female participants are shown in table 1. Altogether 16% belonged to the group with low income (income below the national poverty line). Depressive disorder was the most common mental disorder with a 12-month prevalence of 7%. Women were more likely to have a non-manual occupation, low income and a higher prevalence of depressive and anxiety disorder than men were, but alcohol use disorder was significantly more prevalent in men (9.1% vs.
1.9%).
The rank-order correlations between the SEP indicators were all statistically significant (Ps 0.0001). Occupational class correlated significantly with educational level (Spearman r = 0.30) and with income (Spearman r = 0.21). Educational level correlated with income to a lesser, although significant, degree (r = 0.16). Table 2 shows that when all three socio-economic indicators were entered simultaneously as predictors mental disorders, manual occupational position was modestly associated with alcohol use disorder and low income was associated with depressive and anxiety disorders (Model 1: adjusted for age, gender and marital status). However, when reception of social benefit was added as a covariate (Model 2), the association became weaker for depression (OR changed from 1.73 to 1.45, P-value from <0.001 to 0.015) and non-significant for anxiety (OR changed from 1.56 to 1.12, P-value from 0.005 to 0.498). This finding suggests that receiving social benefits (non-reception vs. reception) partly accounted for the observed associations.
Specific disorders as outcomes
Comorbidity of disorders as outcome
When the SEP components were entered separately as predictors of comorbidity into the models adjusted for age, gender and marital status, participants with low income had 2.04 (95% CI 1.15-3.63) to 2.43 (95% CI 1.53-3.87)-fold odds of comorbidity compared with those with high income. Table 3 shows that when all SEP indicators were entered at the same time as predictors, low income remained the only significant SEP component associated with all comorbid conditions (Model 1). When adjusting for reception of social benefit, the association became weaker for any comorbid condition (OR changed from 2.26 to 1.55, P-value from <0.001 to 0.050). Associations of income with comorbid anxiety disorder and with comorbid alcohol use disorder became non-significant (OR changed from 2.39 to 1.65, P-value from <0.001 to 0.062 for comorbid anxiety disorder; OR changed from 2.12 to 1.30, P-value from 0.017 to 0.467 for comorbid alcohol use disorder).
To examine the possibility that reception of social benefit was an independent predictor of mental disorder, regardless of income, we ran models with income Â benefit interactions predicting mental disorders. There were no such significant interactions (P-values ranged between 0.065 and 0.809, reported in Supplementary table S1). We further ran a sensitivity analysis by restricting the sample to participants who were non-benefit receivers. The findings showed that in a working, non-benefit receiving sub-sample, low income was associated with mental disorders whereas education and occupation were not (data available from the first author).
Discussion
Findings from this cross-sectional, nationally representative sample of working-age Finns showed socio-economic differences in the most common mental disorders in Finland-a high-income European country. When different socio-economic components were examined simultaneously, low income emerged as the most powerful correlate of common mental disorders. The risk for anxiety, depression, and comorbid conditions was 1.5-2.0-fold among the participants who fulfilled the criteria for relative poverty according to the OECD definition. There was no gender difference in the observed associations.
Comparison with previous studies
Finland is one of the Nordic countries with relatively egalitarian welfare policy and wide-ranging social security to all residents. Despite this, there is no evidence of smaller inequalities in health in Nordic countries compared with other European countries. 21 In the present study, we showed that socio-economic differences in mental health are particularly marked in relation to income.
Previous comparisons of Scandinavian countries suggest that Finland has one of the strongest income gradients in health. 22 A striking feature is that health inequalities in Finland start to appear already in early adulthood, that is, much earlier than in Denmark or Sweden. 22 Among other Western countries, an association of low income with worse mental health has been shown for example in the New Haven Epidemiologic Catchment Area study, 7 in the National Comorbidity Survey 8, 23 and in the Netherlands Mental Health Survey and Incidence Study. 9, 10 It is noteworthy that our findings relate to a high-income country where a majority of people are educated (over 70% of the study participants had at least secondary education). The extent of a socio-economic gradient in mental health in low-income countries is more obscure, but this may be due to difficulties in measurement of mental health and income across different cultures. 2 The general picture is, however, that relative income differences are a more important correlate of health in high-income countries, while absolute poverty and dissatisfaction of basic needs appear to be more significant health determinants in low-income countries. 24 Manual workers ('blue-collar') had 50% higher prevalence of alcohol use disorder compared with non-manual ones ('white-collar'). This corresponds to previous findings. 25, 26 The increased alcohol use by lower class workers has been explained as a way of coping with more adverse work characteristics, 25 although it is also possible that heavy alcohol users drift into occupations with unfavourable psychosocial characteristics. Education did not have an independent association with common mental disorders. Other population-based studies have shown an association of low educational level with poor mental health 10, 23, 27 but previous Finnish surveys have found no association between education and depression. 28, 29 In Finland, higher education is free of charge and it is equally available to everybody, which may partly explain modest educational inequalities in mental health.
Limitations
We retained 78% of the working-age participants. The drop-outs suffered more often from depressive symptoms and were from lower social position than those who participated in the present sample, 16, 17 thus restricting the range of our sample. The sample was restricted to a working population, because individuals who had retired early from the workforce or who were on long-term benefit (>1 year) were excluded. The observed association between low income and poorer mental health became weaker when we took into account reception of social benefits, suggesting a contributing role of living on benefit. Being on benefit may be associated with mental health for instance through causing stigma, shame, or social exclusion. An alternative pathway that we were unable to examine includes reverse causation: people with poor mental health may be more likely to retire early from the work force and to become benefit-recipients, thereby drifting into low income. 30 Finally, our study sample consisted of White Finns not taking into account racial-ethnic differences in the SEP-mental health relationship. 31 Psychiatric diagnoses were given using state-of-the-art fully structured diagnostic interview. Although the diagnoses given with the CIDI have good concordance with clinical appraisals, CIDI may be incapable to capture the mildest forms of psychopathology. 32 We were limited to 12-month prevalences and in the future, it will be important to examine whether time of onset has effect on the observed associations.
We used traditional indicators of SEP, which enabled comparisons with previous research but did not tackle other aspects such as the living area's SEP or other family member's SEP. The SEP measures were dichotomous which did not allow for examination of graded associations. We chose this approach because our preliminary data analyses showed no significant mental health differences after a certain level has been achieved. Adjusted for demographics (Model 1) and additionally for reception of benefit (Model 2). The Health 2000 Study, n = 4651. a: Non-manual occupational position is the reference group (OR = 1.00). b: Average/high is the reference group (OR = 1.00). c: Average/high educational level is the reference group (OR = 1.00). d: Non-recipients are the reference group (OR = 1.00). ***P < 0.001, **P < 0.01, *P < 0.05.
Policy implications
Although welfare policies in all Nordic countries are universal, including child allowances, free schooling and social benefits, policies to reduce health inequalities differ to some extent. Finland relies heavily on governmental responsibilities that address the whole population while Sweden and Denmark put somewhat more emphasis on targeting selected groups. 33 In practice, the programmes in different countries are combinations of interventions targeted to improve both structural systems as well as individual-level behaviours. 33 Although relative poverty in Finland is not likely to be a question of satisfying the very basic biological needs, such as drinking water or sanitation, low income is associated with adversities in everyday living. People with low income perceive more threats in the neighbourhood, have poorer living conditions, feel disconnected from the community and perceive low control at work. 34, 35 Therefore, structural interventions to reinforce material and social living conditions of those with lowest income could enhance feelings of safety and social belonging. Interventions should tackle a variety of factors, such as creating better opportunities for social activities, improving physical living conditions (such as noise or over-crowding), improving working conditions and ensuring equal access to health care.
The Finnish Ministry of Social Affairs has launched a 'National Action Plan to Reduce Health Inequalities' 36 to prevent poverty and deprivation among at-risk groups. The Action Plan aims to increase the level of social security of disadvantaged groups and to build affordable dwelling. If lack of income is a cause of mental health problems, then these policies might be helpful. However, if low income is the result of poor mental health, then policy should focus on preventing people at-risk from developing mental health problems. Socially disadvantaged groups have been shown to benefit from psychosocial prevention programs, including cognitive behavioural therapy and psycho-education (informing the patient about mental health problems and teaching ways to cope with it), although the effects of such interventions have been shown to last for only a limited period. 37 Finland has released a National Plan for Mental Health and Substance Abuse Work that defines the core principles for mental health promotion until 2015. 38 The plan suggests flexible access to mental health services through low-threshold, single entry units. The plan also suggests better identification and prevention of intergenerational transmission of mental health problems. Such early prevention is enhanced by new legislation beginning from 2011 that obliges maternity clinics to arrange 'broad health examinations' including all family members. One goal of such examinations is early detection of mental health problems.
Conclusion
Low income is an independent correlate of the most common DSM-IV mental disorders in a working-age population. The association between income and poorer mental health is independent of educational level and occupational position, but partly accounted for by reception of social benefit.
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Key points
When examining several indicators of SEP at the same time, income remains the only correlate of mental disorders and their comorbidity in Finland. Education and occupation had no or weak association with mental health after income is taken into account. From a public health perspective, income inequalities are relevant when considering mental health. Those who live below the relative poverty limit are risk groups for mental health problems.
